Abstract The aim of this study was to know the effect of modified Stennert's protocol on Bell's palsy and delayed onset post traumatic facial nerve paralysis. Retrospective study method which included 26 patients was done. Of this 19 patients had Bell's palsy and seven patients had delayed onset post traumatic facial nerve paralysis. All patients started on modified Stennert's protocol. Nineteen patients were observed and had idiopathic facial nerve paralysis. Fifteen patients showed clinical improvement by the 10th day and by the end of 1 month, 18 patients showed significant symptomatic improvement. One patient had residual defects at 6 months. Of the seven patients with delayed onset post traumatic facial nerve paralysis, three patients had to undergo facial nerve decompression, the remaining four receiving only modified Stennert's protocol. Improvement was seen in three patients by the 10th day. By the end of 1 month a total of five patients showed significant symptomatic improvement. Our experience suggests that regardless of the cause, sudden onset facial paralysis responds favorably to administration of modified Stennert's regimen, resulting in faster recovery and lesser sequelae.
Introduction
Facial expression is very essential for the social welfare of humans. A patient with acute facial nerve palsy is concerned about persisting facial deformity. Therefore, the patient wants to know the probability of and duration to recovery.
The most frequent cause of peripheral facial nerve palsy is Bell's palsy. According to the studies by Peiterson (1994) and Devriese 1 majority of cases of Bell's palsy (65-70%), recover near normal function spontaneously in 3 weeks. Persistence of deficit occurred as minor sequelae in 12-15%, whereas unsatisfactory recovery and disturbing sequelae occurred in 15-18% [1, 2] .
Based on the pathophysiological concept, Bell's palsy results from edema and primary or secondary ischemia of the facial nerve leading to nerve compression and hypoxia. In 1979, Stennert devised an infusion therapy consisting of high dose of cortisone along with low molecular weight dextran and pentoxyphylline. He reported 94% success rate with this therapy [2, 3] .
Longitudinal fractures of the temporal bone can lead to delayed onset facial nerve palsy, usually due to edema around the facial nerve [9] . We present our experience with a modified version of Stennert's protocol on Bell's palsy and delayed onset post traumatic facial nerve palsy.
Materials and Methods
This is a retrospective study done between 2005 and 2008 at a tertiary care centre. Study includes 26 patients. Out of this 19 patients had idiopathic facial nerve paralysis (Bell's palsy) and seven had late onset post traumatic facial nerve palsy. Electroneuronography was carried out and patients with House-Brackmann grade II and grade III injury were included in the study [8] .
Patients with grade IV injury were excluded from the study. Those with systemic diseases, such as hypertension, heart failure, renal failure, bacterial infection, and coagulation defects were excluded from the study. Patients with Ramsay Hunt syndrome were excluded from the study. Diabetes mellitus was not an exclusion criteria; however, patients with severe, uncontrolled blood sugars were excluded from the study. All patients underwent topognostic tests (Schirmer's test and stapedial reflex), to know the site of lesion.
Patients were placed on modified Stennert's protocol ( Table 1 ). The original Stennert's protocol is also presented alongside (Table 2 ). Our modifications include using hydrocortisone instead of prednisolone, for all patients; and also using acyclovir additionally in the Bell's palsy group in view of the viral etiology. Post traumatic patients did not receive acyclovir.
During the course of treatment patients were monitored for serum electrolytes and blood glucose on a daily basis. Electrolyte replacement and insulin was administered as and when required. Patients also received physiotherapy in the form of galvanic stimulation [4] . Patients were admitted for an average of 14 days (range 9-20 days). Patients were reassessed on day 10, and on discharge. Patients were called for follow-up on day 30, and then after 3 and 6 months. Patients with residual defects were further followed up at 6 monthly intervals till 2 years (Fig. 1a, b ).
Observation and Results
Average age of patients in this study was 32 years (range 17-56 years). Male to female ratio was 3:2. Mean duration of presentation in hospital from the time of onset of facial palsy was 8 days. All patients had clinically complete unilateral lower motor neuron facial nerve paralysis. Nineteen patients had idiopathic facial nerve paralysis (Bell's palsy). Of these 12 patients had grade II and seven patients had grade III injury. Fifteen patients showed clinical improvement by the 10th day and by the end of 1 month, 18 patients showed significant symptomatic improvement as noticed by better eye closure and reduced deviation of the angle of mouth (Table 3) . One patient had residual defects at 6 months, and was lost to follow-up thereafter.
In the study period we had 17 cases of post traumatic delayed onset facial palsy, of which seven were arbitrarily chosen to undergo trial of modified Stennert's regimen whereas ten were treated with conventional facial nerve decompression and oral steroids only. Of the seven patients in the modified Stennert's group four had grade II and three patients had grade III palsy (Table 3 ). Of the modified Stennert's group, three patients had to undergo facial nerve decompression.
Two patients with post traumatic palsy had to undergo facial nerve decompression as CT scan showed fractured bone fragment impinging on the nerve. In one patient surgery was done as no improvement was seen by the 10th day (Table 4) .
Significant subjective improvement was seen in three patients by the 10th day. Of the patients who underwent nerve decompression one patient recovered by the 30th day. By the end of 1 month total of five patients showed significant symptomatic improvement. Residual defects were seen in two patients after the 30th day. ENG repeated at the end of 1 month showed improvement in nerve conduction in both the group.
Discussion
Man is a social animal. As such we rely greatly on our facial muscles for expression, for articulation of speech and thus for the impression we make on society. Most patients with acute onset facial palsy are immensely concerned about the degree and permanency of deformities and disabilities. Both the probability and duration of recovery are keenly anticipated. Facial palsy is a common condition encountered in ENT practice. Although, a wide range of etiologies are possible, the overwhelming majority of cases are due to Bell's palsy (60-70%), followed by traumatic causes. Of the traumatic causes accidental trauma leading to temporal bone fractures, is the leading cause. Iatrogenic trauma to facial nerve is a rare but important cause [6] .
Bell's palsy is a peripheral nerve paresis or paralysis of sudden onset which is usually unilateral and idiopathic. Although, it is the most common cause of facial palsy, and was described as early as 1821 by Scottish anatomist and surgeon Sir Charles Bell, its etiology and management is still a matter of controversy. The etiology of facial palsy has not been elucidated. It is said to be a virally mediated cranial neuritis. The probable etiological agent is Herpes simplex virus type I [7] . Other causes proposed include autoimmune, allergy, infectious agents, cold, and stress.
Precise pathophysiology of Bell's palsy is a matter of discussion. Commonly proposed theory states that inflammation and swelling of the facial nerve leads to consequent compression of the nerve within the confines of the facial canal in the temporal bone. Whether the initial factor is inflammatory, infectious, ischemic or traumatic, it is proposed that the consequent edema leads to impaired oxygenation of the nerve, causing paralysis.
In case of delayed onset facial nerve palsy, fracture of the fallopian canal leads to edema of the nerve resulting in decreased oxygenation and consequent paralysis. Thus, it is only logical that improving the oxygenation and microcirculation would speed up the recovery process.
Cortisone acts mainly due to its anti-inflammatory, antiedema, and anti-toxic properties. It also helps in reducing immunological reactions [1, 2] . Low molecular weight dextran greatly increases micro-circulation and oxygen perfusion by reducing blood viscosity, mainly due to hemodilution. It also helps in reabsorption of extravasated plasma due to hyper-osmolality [1] .
Pentoxyphylline increases RBC deformability, inhibits platelet aggregation and thus increases micro-circulation and oxygenation [1] [2] [3] . Acyclovir is an anti viral agent which acts against Herpes simplex virus which is one of the causes of Bells palsy [1] [2] [3] 5] .
In our study we have obtained 94% success for Bells palsy with modified Stennert's protocol. This result is comparable to the results of published cases of Stennert's protocol. Of the post traumatic cases that were started on modified Stennert's protocol only three patients had to undergo facial nerve decompression. Complete recovery was seen in five patients as early as the 30th day. This result shows that modified Stennert's protocol helps to obtain fast and complete recovery in delayed onset post traumatic facial nerve paralysis and reduce the need for facial nerve decompression.
Conclusion
Our experience suggests that regardless of the cause, sudden onset facial paralysis responds favorably to administration of modified Stennert's regimen, resulting in faster recovery and lesser sequelae.
